Acyl carrier protein-derived sequence encoded by the chloroplast genome in the marine diatom Cylindrotheca sp. strain N1.
The chloroplast genome of chromophytic and rhodophytic algae differs from the plastid genome of plants and green algae in that it encodes the gene for the small subunit (rbcS) of ribulose 1,5-bisphosphate carboxylase/oxygenase. Hybridization studies indicated that there was a second region of chloroplast DNA from the marine diatom Cylindrotheca sp. strain N1 that strongly hybridized to a previously isolated Cylindrotheca fragment that contained the rbcS gene and flanking sequences. Subsequent determination of the oligonucleotide sequence of this second chloroplast DNA fragment, however, indicated that hybridization was due to identical sequences 3' to the previously cloned Cylindrotheca chloroplast rbcL rbcS genes. Sequences derived from the 5' end of the second chloroplast DNA fragment contained a short open reading frame of 80 amino acids which was found to be highly homologous to bacterial acyl carrier protein and nuclear-encoded acyl carrier protein from plants. Amino acid residues in the environment of Ser-36 of the Escherichia coli protein, which is bound to a 4'-phosphopantetheine moiety, are virtually identical in the Cylindrotheca deduced sequence and all other sources of this protein. Unlike plant acyl carrier-deduced amino acid sequences, there was no leader peptide sequence found for the presumptive Cylindrotheca protein, consistent with the location of this DNA fragment on the chloroplast genome of this organism. DNA encoding the putative acyl carrier protein gene and rbcS thus represent two genes that are chloroplast-encoded in the chromophytic marine diatom Cylindrotheca, a significant departure from the organization of such genes in plants.